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1 EPO 

Description 

The present invention relates to monoclonal 
antibodies recognizing membrane phospholipase 
A2; hybridamas producing said monoclonal anti- 
bodies: a method for producing said monoclonal 
antibodies: and immunoassays using said mon- 
oclonal antibodies. 

Phospholipase A2 (PLA2) (EC 3.1.1.4) is an 
enzyme which can hydrolyze the fatty acyl ester 
bond at the sn-2 position of glycerophospholipids. 
It is well known that the enzyme Is present in the 
pancreas or snake venom, and it has been ob- 
served that the level of pancreatic PLA2 in bfood 
increases in patients suffering from pancreatitis 
(Ogawa et al., Gendai Iryou, 20 (1988) 3013-3017). 
The PLA2, however, is not only present in the 
external secretion system, but also found in almost 
all of the cells in a living body, although the 
amount thereof is very small (Van den Bosch, H. in 
Phospholipids (Hawthrone. J. N. and Ansell, G. B. 
eds.) (1982) pp. 313-357, Elsevier/North-Holland 
Biomedical Press, Amsterdam). It is believed that 
the enzyme would play an important role in the 
metabolic regulation of membrane phospholipids 
and in the eicosanoide biosynthesis through ar- 
achidonic acid (Van den Bosch, H., Biochim. 
Biophys. Acta (1980) 604, 191-246), and would 
relate to inflammation and cellular injury through 
the direct action or through its metabolites such as 
lysophospholipids, leukotrienes, platelet-activating 
factor and lipid peroxides (Vadas, P. et al., Lab 
Invest. (1986) 55, 391-404). 
By analysis of the protein primary structure it was 
revealed that membrane PLA2 (PLA2M) isolated 
from human splenic membrane fraction was a type 
of PLA2 which is different from pancreatic PLA2 - 
(Kanda, A. et al., Biochem. Biophys. Res. Commun. 
(1989) 163, 42-48), and it was also found that 
PLA2M was induced by an inflammatory mediator 
such as IL-1 and TNF and secreted out of the cells 
(Nakano, T. et al, FEBS Lett. (1990) 261^ 171-174). 
Moreover, a comparison between PLA2M and PLAz 
purified from rheumatoid arthritic synovial fluid 
showed that they are identical in their structure and 
reactivity (Kramer. R. M. et al., J. Biol. Chem. 
(1989) 264, 5768-5775). 

DeJong, et al. in European J. Biochem. 164 
(1987), 129-135, describes monoclonal antibodies 
which have been raised against membrane-asso- 
ciated phospholipase A2 from rat liver mitochon- 
dria. The monoclonal antibodies show cross-reac- 
tivity with rat liver cytosolic and solubilized rat 
platelet phospholipase A2. 

From a clinical point of view, an increase of the 
PLAz enzymatic activity was found in the blood of 
patients with an infectious disease such as septice- 
mia, pustular psoriasis, Crohn's disease, and rheu- 
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matoid arthritis. Further, it was found that the PLA2 
enzymatic activity is induced by intracutaneous in- 
jection of bacteria, viruses, or other inflammatory 
inducers into an animal (Vades, P. et al., supra ). 
5 To date, however, no report has appeared con- 

cerning the assay of PLA2M, and it has not yet 
been shown whether an increase of the PLA2 en- 
zymatic activity accompanying the aforesaid dis- 
eases is caused by PLA2M or not. 

70 As described above, because the PLA2 en- 
zymatic activity in blood is increased when suffer- 
ing from rheumatism, septicemia, pustular psori- 
asis, Crohn's disease, or the like, it has been 
expected that the diagnosis of these diseases can 

75 be realized from the measurement of PLA2M and 
an assay of PLAjM has been desired. Therefore, it 
is the object of the present invention to provide 
monoclonal antibodies which can be used in an 
immunoassay ol membrane phospholipase A2. 

20 This object is achieved by the provision of mon- 
oclonal antibodies recognizing membrane 
phospholipase A2, namely, monoclonal antibodies 
PL-49, PL-71, PL-76, and PL-78. The membrane 
phospholipase A2 is preferably derived from human 

25 spleen. The present invention further provides 
hybridomas producing the monoclonal antibodies. 
The monoclonal antibodies can be produced by 
growing the hybridomas in the abdominal cavity of 
a mouse and separating the monoclonal antibodies 

30 from the ascitic fluid accumulated in the abdominal 
cavity. The present invention also provides an im- 
munoassay of membrane phospholipase A2 using 
the monoclonal antibodies. The preferred im- 
munoassay is a radioimmunoassay. In a sandwich 

35 immunoassay, an enzyme immunoassay is pre- 
ferred. 

The immunoassay of PLA2M using the mon- 
oclonal antibodies is useful not only for the diagno- 
sis of articular rheumatism but also for the diagno- 
40 sis of cancers and a wide variety of inflammatory 
states including an external wound. 

Brief Description of the Drawings 

45 Figure 1 shows a calibration curve for PLAzM 

in the sandwich assay using PL-78 and PL-71 - 

peroxidase conjugate. 

Figure 2 shows a chromatogram obtained in 

the gel filtration of 125 (-labeled solution of PLA2M. 
so Figure 3 shows a standard curve in the RIA of 

PLAaM. 

Figure 4 shows a dilution curve for human 
sera. 

Figure 5 shows the results of ion exchange 
55 chromatography of the standard PLA2M and sera 
from patients with articular rheumatism. 

Figure 6 shows the concentrations of PLA2 M in 
sera from normal individuals, patients with articular 
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rheumatism, patients with cancer, and patients with 
an external wound. 

The present invention provides monoclonal 
antibodies recognizing membrane phospholipase 
A2. The membrane phospholipase A2 is preferably 
derived from human spleen, as described in 
Biochem. Biophys. Res. Commun. Vol. 163, No. 1. 
1989, pp. 42-48. In the present invention, mon- 
oclonal antibody PL-49, monoclonal antibody PL- 
71, monoclonal antibody PL-76, and monoclonal 
antibody PL-78 were obtained as detailed in Exam- 
ples below. 

The present invention further provides 
hybridomas producing the corresponding mon- 
oclonal antibodies described above. The hybridoma 
PL-49, hybridoma PL-71, hybridoma PL-76, and 
hybridoma PL-78 can produce monoclonal anti- 
body PL-49, monoclonal antibody PL-71, mon- 
oclonal antibody PL-76, and monoclonal antibody 
PL-78. respectively. These hybridoma PL-49, 
hybridoma PL-71 , hybridoma PL-76, and 
hybridoma PL-78 were deposited on May 9, 1990, 
under the terms of the Budapest Treaty with Fer- 
mentation Research Institute, Agency of Industrial 
Science and Technology, 1-3, Higashi 1 chome, 
Tsukuba-shi, Ibaraki-ken, 305 Japan, and have 
been assigned Mouse hybridoma PL-49 with the 
Accession No. FERM BP-2891. Mouse hybridoma 
PL-71 with the Accession No. FERM BP-2892, 
Mouse hybridoma PL-76 with the Accession No. 
FERM BP-2889, and Mouse hybridoma PL-78 with 
the Accession No. FERM BP-2890. respectively. 

The aforesaid monoclonal antibodies can be 
produced by growing the corresponding 
hybridomas described above in the abdominal cav- 
ity of a mouse, and separating the monoclonal 
antibodies from the ascitic fluid accumulated in the 
abdominal cavity. 

The present invention also provides an im- 
munoassay of membrane phospholipase A2 using 
the aforementioned monoclonal antibodies. The 
preferred immunoassay is a radioimmunoassay. In 
the immunoassay where the membrane 
phospholipase As Is sandwiched between two dif- 
ferent species of the aforesaid monoclonal anti- 
bodies, an enzyme immunoassay is preferred. 

Example 1 

Preparation of monoclonal antibodies against mem- 
brane PLAs (PLAaM) 

(1) Immunization 

The method for preparing PLA2M used in the 
immunization and the assay of antibodies was as 
described in Biochem. Biophys. Res. Commun. 
Vol. 163. No. 1, 1989. pp. 42-48. 



First immunization: a solution of PLA2M in 
phosphate-buffered saline (PBS) was mixed with 
Freund's Complete Adjuvant (FCA) to form an 
emulsion in a ratio of 1:1. The emulsion was ad- 
s ministered- subcutaneously to eight mice (Balb/C, 
female, 12 weeks old) at a dose equivalent to 2 ug 
of protein for each mouse. 

Second immunization: it was carried out 23 
days after the first immunization in the same man- 
70 ner as that of the first immunization. 

Third immunization: it was carried out 44 days 
after the second immunization in the same manner 
as that of the first immunization. 

Fourth immunization: it was carried out 81 days 
15 after the third immunization in the same manner as 
that of the first immunization. 

(2) Determination of serum titer 

20 The level of anti-PLAzM antibody in the blood 
of the immunized animals was determined by 
ELISA. That is, 0.5 ng of PLAaM in 0.1 ml of 0.1 M 
NaHC0 3 was added to each well of a microtiter 
plate and left overnight at 4*C to coat the plate, 

25 after which 0.3 ml of 1% bovine serum albumin 
(BSA) in PBS was added thereto and the mixture 
was incubated at 37 *C for 1 hour to block the 
plate. Then, 0.05 ml of a sample was added and 
allowed to react at 37 *C for 1 hour, followed by an 

30 assay with a Vectastain® ABC kit (mouse IgG kit, 
Vector Laboratories, Inc.) according to its protocol. 
As a color former, 1 mg/ml of ortho- 
phenylenediamine (OPD) was used and the dif- 
ference in absorbances at 492 nm and at 660 nm 

35 was determined by a Corona microplate photom- 
eter MTP-22. The mice exhibiting a high PLA2M 
antibody titer were used for hybridoma preparation. 

(3) Preparation of hybridomas 

40 

(3.1) Experiment 1 

Thirty-one days after the fourth immunization, a 
fifth immunization was carried out. Four microg- 

45 rams of PLAaM were dissolved in 0.2 ml of PBS 
and the resulting solution was administered in- 
traperitoneal ly to the mice. Three days after the 
fifth immunization, a cell fusion was carried out. 
The method for the cell fusion was substantially the 

50 same as that of Galfre and Milstein (Methods En- 
zymol. 73, 46 (1981)). That is, mouse myeloma 
cells (P3X63-Ag8.653) were cultured in an 
RPMI1640 medium (90% RPMI1640; 10% fetal calf 
serum; 0.15 mg/ml sodium pyruvate; 0.15 mg/ml 

55 oxaloacetic acid; and 0.1 mg/ml kanamycin). From 
the resulting culture, 4,67 x 10 7 mouse myeloma 
cells were harvested and mixed with 9.33 x 10 7 
spleen cells of the immunized mice, and the com- 
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bined cells were pelleted by centrifugation in a 
centrifugation tube and 1 ml of 48% polyethylene 
glycol 4000 solution was added dropwise over 1 
minute. The mixture was then stirred for 1.5 min- 
utes, followed by slow addition, in a dropwise fash- 
ion with stirring, of a serum-free RPMI1640 me- 
dium in an amount of 2 ml over 2 minutes, 2 ml 
over 1 minute, and 6 ml over 2 minutes. Finally, 1 5 
ml of the same medium was gently added and the 
mixture was pelleted by centrifugation. The pellets 
obtained were suspended in an HAT medium (70% 
RPMI1640; 10% NCTC109; 20% fetal calf serum; 
10" 4 M hypoxanthine; 4 x 10" 7 M aminopterin; 1.6 x 
10~ 5 M thymidine; 0.15 mg/ml sodium pyruvate; 
0.15 mg/ml oxaloacetic acid; 0.2 lU/ml insulin; 2.5 x 
10~ + M 2-mercaptoethanol; 5 x 10 _3 M HEPES; 0.1 
mg/ml kanamycin; and nonessential amino acids). 
The suspension was adjusted to have a concentra- 
tion of 0.75 x 10 6 spleen cells per milliliter and 
then dispensed as 0.2 ml portions into each well of 
96-well plates. The plates were incubated in 95% 
air-5% CO2 at a temperature of 37' C and humidity 
of 95% or more, and the medium was replaced, if 
necessary, half by half with a fresh HAT medium. 

(3.2) Experiment 2 

Thirty-five days after the fourth immunization, a 
fifth immunization was carried out in the same 
manner as in Experiment 1. Three days after the 
fifth immunization, a cell fusion was carried out. As 
the mouse myeloma cell strain. 8.89 x 10 7 P3X63- 
Ag.8.653 cells were used for the cell fusion with 1.7 
x 10 s mouse spleen cells in the same manner as in 
Experiment 1. The cells subjected to the cell fusion 
were suspensed in an HAT medium to have a 
concentration of 0.63 x 10* cells/ml, and the sus- 
pension was then dispensed as 0.2 ml portions into 
each well of 96-well plates, followed by incubation 
in the same manner as in Experiment 1 . 

(4) Screening of hybridomas 

After about 2 weeks the culture supernatant of 
hybridomas which grew was examined whether 
anti-PLAzM antibodies were produced therein or 
not. The assay was carried out in the same manner 
as that of Item (2). Four hybridomas (PL-49, PL-71 , 
PL-76 and PL-78) each of which stably produced 
an antibody having a specific reactivity with PLA2M 
were obtained by the screening. 

(5) Cloning of hybridomas and storage in frozen 
state 

The aforesaid four hybridoma cells were clon- 
ed by a limiting dilution technique. That is, each of 
the hybridomas was suspended in an RPMI1640 



medium and the suspension was added to a 96- 
well plate to have a concentration of 0.3 cells in 0.2 
ml for each well, followed by incubation. The anti- 
PLA2M antibody titer of the culture supernatant 

5 was determined in the same manner as that of Item 
(4). The anti-PLA2M antibody-producing 
hybridomas were selected and grown, after which 
they were stored under freezing in a freezing solu- 
tion (90% fetal calf serum and 10% dimethylsulfox- 

10 ide). 

(6) Preparation of ascitic fluid 

To each group of mice (Balb/C, female, 10-15 
15 weeks old) to which 0.5 ml of pristane had been 
administered intraperitoneal^ 7-10 days earlier, a 
suspension of each of the hybridoma cells in PBS 
(2-5 x 10 6 cells/ml) was administered in- 
traperitoneally at a dose of 0.5 ml for each mouse. 
20 After about 1 week, an ascitic fluid accumulated in 
the respective mice which was collected by a tap- 
ping technique. From the ascitic fluid collected, 
precipitate was removed by centrifugation using a 
Separapid tube (SEKISUI KAGAKU). The ascitic 
25 fluid so treated was dispensed and stored under 
freezing. 

(7) Determination of antibody class and subclass 

30 The immunoglobulin class and subclass of the 

monoclonal antibodies produced by the respective 
hybridomas were determined by ELISA. A mouse 
MonoAb-ID-EIA kit (Zymed Co., Ltd.) was used for 
the determination. In all cases of the four 

35 hybridomas. PL-49, PL-71. PL-76 and PL-78. im- 
munoglobulins produced thereby were identified as 

igGi (71. *)• 

(8) Purification of antibodies 

40 

The monoclonal antibodies were purified from 
the ascitic fluid by the use of an Affigel® protein A 
MAPS II kit (Bio-Rad Co., Ltd.) according to its 
protocol. 

45 

(9) Preparation of peroxidase conjugate 

According to the method of Nakane et al. (J. 
Histochem. Cytochem., 22, 1084 (1974)), a con- 

50 jugate of PL-71 with horseradish peroxidase was 
prepared. First, 0.1 ml of 0.1 M Nal04 was mixed 
with peroxidase (2 mg/0.5 ml in water) and the 
mixture was allowed to react at room temperature 
for 20 minutes. The reaction mixture was dialyzed 

55 overnight at 4*C against 1 mM sodium acetate 
buffer and then adjusted to pH 9.5 with 0.2 M 
Na 2 C03. followed by addition of PL-71 (4 mg/ml in 
0.01 M NaHCOa). The mixture was then stirred at 
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room temperature for 2 hours and 50 ul of NaBhU - 
(4 mg/ml in water) was added thereto. The mixture 
was also stirred at 4*C for 2 hours and dialyzed 
overnight at 4*C against PBS to give the desired 
conjugate. 

(10) Sandwich assay of PLA^M 

A solution of monoclonal antibody (PL-78) was 
added to each well of a microliter plate (at a 
concentration of 0.1 ug in 0.1 ml of NaHCOs for 
each well). After standing overnight at 4*C, 0.3 ml 
of PBS containing 1 % BSA was added to the plate, 
which was then incubated at 37 # C for 1 hour, 
thereby blocking the plate. Thereafter, 0.05 ml of 
PLA2M solution (1% BSA in PBS) was added to 
the plate and allowed to react at 37 * C for 1 hour. 
Then, 0.05 ml of an 1 ,000-fold dilution of the perox- 
idase conjugate with monoclonal antibody PL-71 
was added to the plate and allowed to react at 
37 'C for 2 hours. Thereafter, ortho- 
phenylenediamine (at a concentration of 1 mg in 
0.1 ml of 0.1 M citrate buffer, pH 4.2) and H2O2 (at 
a final concentration of 0.03%) were added to the 
plate and allowed to react at room temperature for 
30 minutes. Finally, the reaction was stopped by 
adding 0.1 ml of 1 N H 2 SO* and the difference in 
absorbances at 492 nm and at 660 nm was mea- 
sured. Figure 1 shows a calibration curve of PLA2M 
in the sandwich assay using PL-78 and the perox- 
idase conjugate with PL-71. The sensitivity for de- 
tecting PLA2M by the present method was approxi- 
mately 0.01 ng/well (see Figure 1). 

Example 2 

Radioimmunoassay (RIA) of membrane 
phospholipase As (PLA2M) 

(1) Preparation of 12S l-labeled PUVzM 

The 125 l-labeled PLA2M was obtained by a 
chloramine T technique in accordance with the 
Hunter-Greenwood method (Nature, 194, 495-496 
(1962)). 

(D Reagents 

PLA2M solution: 

111 ug/ml in 0.5 M phosphate buffer (PB) (pH 
7.4), 

Na l25 l solution: 

3.7 GBq/ml in dilute NaOH solution (pH 7-11) 

Chloramine T solution; 

2 mg/ml in 0.5 M PB (pH 7.4), 

Sodium pyrosulfite solution: 

2.5 mg/ml in 0.1 M PB (pH 7.4), 

BSA: 



10 mg/ml in 0.1 M PB (pH 7.4) 
(D Procedure 

5 First, 25 ul of 0.5 M PB (pH 7.4) and 22.5 til of 

the PLA2M solution were put in a polypropylene 
tube, after which 2.5 ul of the Na 125 l solution were 
added and the contents were mixed well together. 
Then, 2.5 ul of the chloramine T solution were also 

10 added and the contents were stirred at room tem- 
perature for 50 seconds. To this tube, 12.5 ul of 
the sodium pyrosulfite solution were further added 
and the contents were stirred, after which 2.5 ul of 
BSA and 2.5 ul of potassium iodide solution were 

75 added and the contents were mixed well together. 
The resulting mixture was then subjected to gel 
filtration (the column was PD-10 (manufactured by 
Pharmacia Co., Ltd.); the eluent was 0.1 M PB (pH 
7.5) containing 0.5M sodium chloride. 0.5% BSA, 

20 and 0.05% sodium azide), and 1 ml-fractions of the 
eluate were collected. The radioactivity of each 
fraction was measured by means of a well-type 
scintillation counter. The chromatograms obtained 
are shown in Figure 2. Fraction No. 4 in this figure 

25 was identified as 125 l-labeled PLA2M. 

(2) RIA of PLA2M 
® Reagents 

30 

PLAsM standard solution: 0.2 - 200 ng/ml as- 
say buffer, 

Ascitic dilutions: 680,000-, 470,000-, 860.000- 
and 2,300,000-fold dilutions of PL-49, PL-71 , PL-76 
35 and PL-78, respectively, with the assay buffer, 

125 l-labeled PLA2M solution: a dilution of the 
labeled solution as described in Item (1) with the 
assay buffer (2 x 10 6 cpm/ml), 

Immunobead liquid: a suspension of rabbit 
40 anti-mouse immunoglobulin-bound polyacrylamide 
gel (manufactured by Bio-Rad Co., Ltd.) in the 
assay buffer (1 mg/ml), 

Assay buffer: 0.1 M PB (pH 7.5) containing 0.5 
M sodium chloride, 1 mM 
45 ethylenediaminetetraacetic acid, 0.5% BSA, and 
0.02% sodium azide. 

@ Procedure 

50 First, 100 ul of the PLA2M standard solution or 
a serum sample were put in a polypropylene tube, 
after which 275 ul of the assay buffer and 25 ul of 
the 125 l-labeled PLAaM solution were added and 
the contents were mixed well together. Then, 100 

55 ul of the ascitic fluid dilution were also added and 
the contents were incubated at room temperature 
for 16 hours. To this tube 100 ul of the im- 
munobead liquid were further added and the con- 
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tents were incubated at room temperature for 1 
hour, followed by centrifugation (2000 x g, 10 min). 
After the removal of the supernatant by suction, the 
radioactivity of the precipitate was measured by 
means of a well-type scintillation counter. Based on 
the readings from a standard curve obtained by the 
use of the PLA2M standard solution, the concentra- 
tion of PLAzM in the serum sample was deter- 
mined. 

@ Standard curve and sensitivity 

Figure 3 shows a standard curve obtained in 
the RIA when PL-49 was used as an ascitic fluid. 
Other ascitic fluids gave similar competition curves. 
The sensitivity (i.e., concentration for 90% inhibi- 
tion) was 0.3 ng/ml for PL-49. 1.1 ng/ml for PL-71, 
0.9 ng/ml for PL-76 and 0.2 ng/ml for PL-78, all of 
which were considered to be highly sensitive. 

@ Specificity 

As shown in Figure 4, all the dilution curves for 
human sera obtained by the present method exhib- 
ited a good linear regression and there appeared 
no influence of sera on the curves. 

Moreover, no cross reaction of human pan- 
creas PLA2 was observed in the present method. 

In addition, standard PLA2M and sera from 
patients with articular rheumatism were subjected 
to ion exchange chromatography (column was S- 
Sepharose® Fast Flow Type (manufactured by 
Pharmacia Co., Ltd.): eluent was 50 mM Tris buffer 
(pH 7.0) with a linear gradient containing from 0.2 
to 1M sodium chloride and 0.1% CHAPS (manufac- 
tured by Dotite Co., Ltd.)). The eluate was frac- 
tionated and PLA2M present in each fraction was 
measured by the present method. The results pro- 
vided a chromatogram as shown in Figure 5, in- 
dicating that the pattern of the chromatogram ob- 
tained by the standard PLA2M had a good fit to 
that obtained by the sera o1 patients. 

These results revealed that the present method 
is applicable to a specific assay of PLA2M present 
in human sera. 

© Assay of human sera 

According to the present method, various sera 
from normal individuals, patients with articular rheu- 
matism, patients with cancer, and patients with an 
external wound were applied to the assay of 
PLA2M in an undiluted or appropriately diluted 
form with the assay buffer. The results are shown 
in Figure 6. As seen from this figure, many of 
serum samples from patients with articular rheuma- 
tism, patients with cancer, and patients with an 
external wound exhibited a higher level of PLA2M 



than that of the serum sample from normal in- 
dividuals, indicating that the present method is 
useful for the diagnosis of articular rheumatism and 
cancers. 

5 

Claims 

1. Monoclonal antibodies recognizing membrane 
phospholipase A2 obtainable from the 

w hybridoma cell lines having the deposit acces- 

sion numbers FERM BP-2891, FERM BP- 
2892, FERM BP-2889 or FERM BP-2890. 

2. The monoclonal antibodies according to claim 
75 1 , wherein said membrane phospholipase A2 is 

derived from human spleen. 

3. Hybridoma cell lines producing the monoclonal 
antibodies of any one of claims 1 to 2 and 

20 having the deposit accession numbers FERM 
BP-2891, FERM BP-2892, FERM BP-2889 or 
FERM BP-2890. 

4. A method for producing a monoclonal antibody 
25 of any one of claims 1 to 2, which comprises 

the steps of: 

growing a hybridoma of claim 3 in the abdomi- 
nal cavity of a mouse; and 
separating said monoclonal antibody from the 
30 ascitic fluid accumulated in said abdominal 
cavity. 

5. A method for preparing a hybridoma cell line 
producing a monoclonal antibody of any one of 

35 claims 1 to 2, which comprises immunizing 

mice with membrane phospholipase A2, fusing 
cells capable of producing antibodies obtained 
from the immunized mice with myeloma ceils 
and screening the resulting hybridoma cells for 

40 production of one of said monoclonal anti- 

bodies. 

6. An immunoassay of membrane phospholipase 
A2 using a monoclonal antibody of any one of 

45 claims 1 to 2. 

7. The immunoassay according to claim 6, which 
is a radioimmunoassay. 

50 8. The immunoassay according to claim 6, 

wherein said membrane phospholipase A2 is 

sandwiched between two different species of 
said monoclonal antibodies. 

55 9. The immunoassay according to claim 8. which 
is an enzyme immunoassay. 
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Patentanspriiche 

1. Monoclonale Antikorper, die Membran- 
Phospholipase fl* erkennen und aus den Hy- 
bridomzelNnien mit den Hinterlegungsnummern 5 
FERM BP-2891, FERM BP-2892, FERM BP- 
2889 Oder FERM BP- 2890 erhatttich sind. 

2. Monoclonaler Antikorper nach Anspruch 1 , wo- 

bei die Membran-Phospholipase A2 aus to 
menschlicher Milz stammt. 

3. Hybridomzellinien, die die monoclonaien Anti- 
korper nach Anspruch 1 oder 2 produzieren 

und die Hinterlegungsnummern FERM BP- 75 
2891. FERM BP-2892, FERM BP -2 889 oder 
FERM BP-2890 aufweisen. 

4. Verfahren zur Herstellung eines monoclonaien 
Antikorpers nach Anspruch 1 oder 2, wobei 20 
man ein Hybridom nach Anspruch 3 in der 
Bauchhohle der Maus zuchtet; und den mono- 
clonaien Antikorper von der sich in der Bauch- 
hohle ansammelnden Ascitesflussigkeit ab- 
trennt 25 

5. Verfahren zur Herstellung einer Hybridomzelli- 
nie, die einen monoclonaien Antikorper nach 
Anspruch 1 oder 2 produziert, wobei man 
Mause mit Membran-Phospholipase A2 immu- 30 
nisiert, Zellen, die Antikorper produzieren k6n- 

nen und aus den immunisierten Mausen erhat- 
ten werden, mit Myelomzellen fusioniert und 
die so erhaltenen Hybridomzellen auf die Pro- 
duktion eines derartigen Antikorpers testet. 35 

6. Immuntest auf Membran-Phospholipase A2 . 
wobei man einen monoclonaien Antikorper 
nach Anspruch 1 oder 2 verwendet. 

40 

7. Immuntest nach Anspruch 6, der ein Radioim- 
muntest ist. 

8. Immuntest nach Anspruch 6, wobei die Mem- 
bran-Phospholipase A2 im Sandwich-Verfahren 45 
von zwei verschiedenen Arten der monoclona- 
ien Antikorper gebunden wird. 

9. Immuntest nach Anspruch 8, der ein Enzymim- 
muntest ist. so 

Revendicatlons 

1. Anticorps monoclonaux reconnaissant de la 
phospholipase A2 membranaire, que Ton peut 55 
obtenir a partir des lign^es cellulaires d'hybri- 
dome ayant les numeVos d'acces de d6p5t 
FERM BP-2891, FERM BP-2892, FERM BP- 



2889 ou FERM BP-2890. 

2. Anticorps monoclonaux suivant la revendica- 
tion 1 , caracteris£s en ce que la phospholipase 
A2 membranaire est de>iv6e de rate humaine. 

3. Ligne*es cellulaires d'hybridome produisant les 
anticorps monoclonaux suivant Tune quelcon- 
que des revendicatlons 1 et 2 et ayant les 
nume*ro d'acces de d£pdt FERM BP-2891, 
FERM BP-2892, FERM BP-2889 ou FERM BP- 
2890. 

4. Proc6d6 de production d'un anticorps mono- 
clonal suivant Tune quelconque des revendica- 
tions 1 et 2, comprenant les Stapes de 
croissance d'un hybridome suivant la revendi- 
cation 3 dans la cavite abdominale d*une sou- 
ris, et de 

separation de cet anticorps monoclonal a partir 
du fluide ascitique accumule dans la cavrt6 
abdominals. 

5. ProcSde de preparation d'une lign£e cellulaire 
d'hybridome produisant un anticorps monoclo- 
nal suivant Tune quelconque des revendica- 
tions 1 et 2, comprenant une immunisation de 
souris par de la phospholipase A2 membranai- 
re, une fusion des cellules capables de produi- 
re des anticorps obtenus a partir de la souris 
immunised avec des cellules de myotome et 
une selection des cellules d'hybridome r£sul- 
tantes quant a la production d'un desdits anti- 
corps monoclonaux. 

6. Essai immunologique de phospholipase A2 
membranaire utilisant un anticorps monoclonal 
suivant Tune quelconque des revendicatlons 1 
et 2. 

7. Essai immunologique suivant la revendlcation 
6, caracte>is£ en ce qu'il est un essai radio- 
immunologique. 

8. Essai immunologique suivant la revendication 
6, caract£ris6 en ce que la phospholipase A2 
membranaire est en sandwich entre deux es- 
peces diffeVentes desdits anticorps monoclo- 
naux. 

9. Essai immunologique suivant la revendication 
8, caract€ris6 en ce qu'il est un essai immuno- 
logique a enzyme. 
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Fig. 1 
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Fig. 2 



»*«I-labeled PLA.M 




Fraction No. 



Gel-Filtration of "M-labeled PLA,M 
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Fig. 3 




PLA»M (ng/ral) 



Standard Curve of R1A of PLA,M 
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Fig, 4 
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• Serum I 



Serum 2 



O Serum 3 



M Serum 4 



Dilution of Serum (1/V) 



Dilution Curve of Human Serum 
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Fig. 5 



Standard PLA 3 M 
Articular Rheumatic's 
Serum 
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Eluent (ml) 



Ion Exchange Chromatogram of 
Standard PLA,M and Articular Rheumatic's Serum 
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